Dynamics of a multimode quantum dot laser with polarization-rotated optical feedback is investigated in a wide range of bias current. The results reveal that the laser is more sensitive to optical feedback when the polarization of feedback beam is rotated a large angle from the original polarization, which is different from the results in DFB lasers. Anticorrelated fluctuations between orthogonal polarizations are observed in a certain range of selected polarizations. Accordingly, dynamics in the total power can be weaker than that in a selected polarization. The anticorrelated polarization dynamics may be related to different polarizations of longitudinal modes.
applications requiring stable lasers, optical feedback has proven to be useful in chaos-based security communications [13] , random number generation [14] , and photonic generation of microwave signals [15] . Compared to quantum-well lasers, QDLs operating in GS emission are less sensitive to optical feedback [16] [17] [18] [19] [20] [21] [22] . The weak sensitivity is attributed to smaller linewidth enhancement factor [16] , [22] , stronger damping in relaxation oscillation [17] [18] [19] [20] [21] [22] , and weaker phaseamplitude coupling [21] . This low sensitivity to optical feedback can be exploited for isolator-free systems. On the contrary, the ES emission of QDLs can be much more sensitive to optical feedback due to smaller damping rate, and its route to chaos is different from that of the GS emission [23] , [24] . A recent paper reported that in QDLs directly grown onto silicon, resistance to optical feedback increases when the QDL transits from the dual emission regime to the sole ES regime [25] . It is also demonstrated that modal powers display chaotic antiphase oscillations while the total output power remains constant [26] .
In the study of optical feedback, polarization of optical feedback has attracted a great deal of attention. Polarized optical feedback can eliminate polarization switching in VCSELs [27] . Dynamics of polarized optical feedback is studied experimentally and theoretically in both single-and multi-transverse mode regimes of VCSELs [28] , [29] . Early motivation for investigating polarization-rotated feedback was related to possible advantages of chaos generated by polarization-rotated feedback for secure communication systems [30] [31] [32] [33] . Polarization-rotated feedback can induce square wave pulsations [34] , result in broadband power spectrum [14] , and conceal time-delay signatures [35] , [36] . It is shown that when the polarization of feedback beam is rotated by 90 • relative to the original polarization of the laser (often referred as TM-mode feedback while the original polarization is named TE-mode), neither threshold reduction nor wavelength shift occurs [30] . The TM-mode oscillation may delay from the TE-mode oscillation by the round-trip time in the external cavity [30] or manifest antiphase oscillation [33] . However, prior studies on QDLs with optical feedback have focused on isotropic optical feedback, which means that the polarization of feedback beam is not changed from the original polarization. Little study was done on the response of QDLs to polarization-rotated optical feedback.
In this paper, we will present an experimental study of the behaviors of a multimode QDL subject to polarization-rotated feedback. Our study unveils that the QDL is more sensitive Experimental setup, where QDL stands for quantum dot laser, CL stands for collimating lens, HWP stands for half-wave plate, BS for nonpolarizing beamsplitter, NDF for neutral density filter, QWP for quarter-wave plate, M for mirror, LP for linear polarizer, and 1×2 FC for one-to-two fiber coupler that splits the input into two parts sending to two apparatus (e.g., PM and OSA, respectively, where PM is a power meter, and OSA represents optical spectrum analyzer). The xy coordinate system represents the plane perpendicular to the direction of light propagation, with light propagating in the z-direction (out of the page). θ p is the angle between the polarization of feedback beam and the x-axis, measured counterclockwise from the x-axis.
to polarization-rotated feedback in a certain parameter region. Polarization dynamics of the QDL is explored as well. To our knowledge, this was the first investigation on QDL dynamics triggered by polarization-rotated optical feedback. In Section II, we will describe the experimental setup and static features of the QDL without and with optical feedback. Sec. III focuses on laser dynamics, and Sec. IV is for discussion and conclusion.
II. POWER AND SPECTRAL FEATURES OF THE QDL
The experimental setup is shown in Fig. 1 . A commercial quantum dot laser (QD Lasers, QLF133A-P5) is used in our experiment. With Fabry-Perot (F-P) cavity, the quantum dot laser (QDL) operates at 1.3 μm. Its bias current is controlled with a low-noise current source (Yokogawa GS200) and its temperature is stabilized within 0.01 • C (ILX Lightwave LDT-5412). The output beam is collimated with a collimating lens (CL) and split by a non-polarizing beam splitter (BS). The power reflectivity of BS is measured to be 78.7%, and its transmittance is 10.5 %. A well-aligned mirror (M) forms an external cavity and provides optical feedback to the QDL, where M is aligned to maximize output power near the threshold. For most results reported in this paper, the distance between M and the QDL is around 32 cm. The power reflectivity of M is 89% for 1.3 μm. The power reflectivity of the external cavity is changed with a variable neutral density filter (NDF). A quarter-wave plate (QWP) is inserted in the external cavity to change the polarization of the feedback beam. The polarization of the QDL is examined with a linear polarizer (LP). The solitary QDL is linearly polarized. With the half-wave plate (HWP) behind the collimating lens, the polarization of the output beam is set along the direction parallel to the optical table, which is named the x-direction. When the quarter-wave plate makes an angle θ with the x-direction, the feedback beam will be rotated an angle θ p after a round trip in the external cavity, where θ p = 2θ . The angle θ p , termed polarization angle, is illustrated in the x-y coordinate system at the upper left corner of Fig. 1 . The xy plane represents the cross section of the laser beam. The light propagates in the z-direction, where the x, y, and z axes follow the right-hand rule. When θ p is between 90 • and 180 • , the angle between the rotated polarization and the original polarization is 180 • -θ p . The transmitted light through the BS is sent to a multimode fiber coupler (1×2 FC) that splits the beam into two parts, which allows us to measure two quantities (e. g., output power and optical spectrum) at the same time. The output power and optical spectrum are measured with a power meter (Anritsu ML9001A) and an optical spectrum analyzer (Agilent 8614B, resolution 0.06 nm), respectively. The feedback induced dynamics is recorded with fast detectors (New Focus 1554-B-50, 12 GHz) connected to a power spectrum analyzer (Anritsu MS2667C, 9 kHz to 30 GHz) and a digital oscilloscope (Tektronix TDS7404, 4 GHz), respectively. For polarization resolved measurements, a half-wave plate combined with a polarizing beamsplitter are used. These optical elements, along with the equipment for dynamics measurement, are not shown in Fig. 1 .
The power-current (P-I) curves of the QDL without and with optical feedback are shown in Fig. 2 , where the upper row is for a wide range of bias current, and the lower row is zoomed in near threshold. Threshold current is found by using the conventional method, that is, using linear portion of the curve to identify the intercept with the horizontal axis. The threshold current of the solitary QDL is 6.22 mA. The feedback is termed isotropic optical feedback when the polarization of feedback beam is the same as the original polarization (θ p = 0). The threshold is reduced to 5.77 mA by isotropic feedback (Fig. 2c ), which is expected since optical feedback increases threshold gain [5] . However, the power is less than that of the solitary QDL when the current is 10 mA and higher, thus the slope of the P-I curve is less than that of the solitary QDL ( Fig. 2a ). Given that optical feedback results in coherence collapse for high currents [8] , the lower power implies that isotropic feedback results in certain destructive effect. As θ p increases, the slope of the P-I curve increases from that in Fig. 2a . For 70 • < θ p < 130 • , the output power of the QDL with the polarization-rotated feedback is very close to or slightly higher than that of the solitary QDL. Figure 2b depicts the power-current curves for θ p of 110 • , where the total power with feedback is higher than that of the solitary QDL by a tiny amount. The corresponding threshold is 6.07 mA, as shown in Fig. 2d . Note that the threshold is only reduced by 2.4% for large angle of rotation, whereas the threshold reduction is 7.2% for isotropic feedback. It was demonstrated experimentally that threshold current does not decrease when the polarization is rotated by 90 • (TM-mode feedback) for DFB lasers [30] . With a model taking both TE and TM modes into account, good agreement is achieved between theoretical and experimental results. Our results agree with the numerical work in [30] qualitatively. This implies that when feedback polarization makes a large angle with the original polarization, an orthogonal component in electric field is stimulated in the QDL.
Polarization of the output beam is examined with a linear polarizer. The normalized transmitted power is plotted in Fig. 3 as a function of the orientation of the linear polarizer. The graph reveals that the QDL with isotropic feedback remains linearly polarized, and the polarization direction is the same as the solitary QDL. The minimum power for θ p of 110 • does not reach zero, and the angle at which the minimum power measured is shifted by ∼ 2 • . The maximum power is achieved at the same angle as that of the solitary QDL. Hence the output is not linearly polarized when the QDL is subject to polarization-rotated optical feedback. The polarization of the output beam has a weak component approximately perpendicular to the dominant, horizontal component. During our investigation, strongest instabilities typically occur when θ p ranges from 108 • to 120 • . Most data examples presented in this paper are for θ p of 108 • or 110 • .
The optical spectrum reveals that the free-running QDL operates in multiple longitudinal modes from the threshold. The mode spacing is 0.62 nm. The number of modes increases with increasing bias current. Figure 4 illustrates optical spectra without and with optical feedback for two bias currents: Figs. 4a-4c are for 10 mA, and Figs. 4d-4f for 25 mA. The envelope of modal peaks illustrates the shape of the spectral line. To evaluate the wavelength shift caused by optical feedback, we mark the mode at the center of the line shape. For 10 mA, isotropic feedback makes the mode at the center shift to longer wavelength by 0.60 nm (Fig. 4b) , whereas polarization-rotated feedback (θ p =108 • ) causes a negligible shift ( Fig. 4c ). For 25 mA, the red shift is 1.30 nm for θ p = 0 ( Fig. 4e ) and 0.65 nm for θ p = 108 • (Fig. 4f ). The red shift caused by polarization-rotated feedback is 0.65 nm less than that caused by isotropic optical feedback. Hence, the red shift caused by polarization-rotated feedback is negligible for lower bias current and much less than that caused by isotropic feedback for higher bias current. The similar phenomenon was observed in a DFB laser, where the red shift caused by optical feedback of θ p = 90 • is almost unnoticeable [30] . Figure 4g (4h) illustrates a few modes around the center of the spectral line without and with isotropic feedback (rotated feedback of θ p = 108 • ) for 25 mA. Similar to the GS emission in [23] , there is no spectral broadening in both Figs. 4g and 4h.
III. DYNAMICS INDUCED BY OPTICAL FEEDBACK
Instabilities triggered by optical feedback are investigated using both power spectrum and time series. According to the manufacturer, the QDL is designed for data communications up to 2.5 Gbps, so its relaxation oscillation frequency is estimated around 1.3 GHz. But we were unable to observe the relaxation oscillation frequency in our experiment. Figure 5 gives power spectra of the QDL for θ p = 0 (isotropic feedback) and θ p = 108 • . The external cavity length is ∼ 32 cm. Figures 5a and 5b depict power spectra for the bias current of 22 mA, and Figs. 5c and 5d are for the bias current of 31 mA. In Fig. 5a , the dynamic peak is located at 0.42 GHz, the external cavity resonance, ν ext . It represents a periodic oscillation. In Fig. 5b , the strongest peak is located at 0.21 GHz, and the other two weaker peaks are around 0.42 GHz and 0.63 GHz, respectively. They are the second and third harmonics of 0.21 GHz. This shows that the characteristic frequency becomes 0.21 GHz for θ p = 108 • , one-half of that for isotropic feedback. Accordingly, the characteristic time is twice the round-trip time in the external cavity for polarizationrotated feedback. This is the same as in [34] , where the period of square wave triggered by polarization-rotated feedback is twice the round-trip time in the external cavity. The RF peaks in Fig. 5b are broader than that in Fig. 5a , implying that the oscillation is quasiperiodic. With a bias current of 31 mA, the power spectrum of isotropic feedback (Fig. 5c ) manifests sharp peaks at 0.42 GHz and 0.84 GHz, and the intensity of the peak at 0.42 GHz is 6.5 dB stronger than in Fig. 5a . Similarly, in Fig. 5d , the peaks at 0.21 GHz and its higher order harmonics are stronger than those in Fig. 5b . Hence feedback dynamics is stronger with higher current as expected. For the same current, the peaks in the power spectra with rotated feedback are stronger and broader than those with isotropic feedback, meaning that the dynamics induced by polarizationrotated feedback is stronger and more complex. Figure 6 gives the range of θ p in which the dynamics triggered by polarization-rotated feedback occurs for 25 mA. As shown in Fig. 5 , dynamics caused by polarization-rotated feedback is characterized by the dominant peak of the power spectrum located at ν ext /2, whereas dynamics induced by isotropic feedback is represented by the dominant peak located at ν ext . The intensities of peaks located at ν ext (0.42 GHz) and ν ext /2 (0.21 GHz) are plotted as a function of θ p . From θ p = 0 to θ p = 90 • , the dominant dynamical peak is at 0.42 GHz. The peak at ν ext /2 appears from 100 • to 128 • . Within this range, the peak at ν ext is the second harmonic of the dominant peak. From 132 • to 180 • , dominant peak occurs at ν ext . Thus, the dynamics characterized by ν ext /2 occurs when the polarization of feedback beam makes a large angle with the horizontal direction. The dynamics characterized by ν ext /2 is only observed for θ p located in the second quadrant of the xy plane. It does not happen symmetrically about the y-direction. The reason for the asymmetry is unclear and may be attributed to some internal parameters of the QDL. In Fig. 6 the strongest Fig. 6 . Intensity of RF peaks in the power spectra versus the polarization angle. The bias current is 25 mA, the external cavity length is ∼ 32 cm, and the reflectivity of the external cavity is 55.1%. Fig. 7 . Intensity of the strongest peak in the power spectra versus bias current. The external cavity length is ∼ 32 cm, and the reflectivity of the external cavity is 55.1%. peak is observed when θ p is 120 • . Note that the strongest RF peak does not always occur at θ p = 120 • ; it typically occurs for a value of θ p ranging between 108 • and 120 • when the bias current is 25 mA. This variation can be attributed to the slight, day-to-day variation in the experimental setup. In addition, the range in which the strongest RF peak is obtained can vary slightly for different bias currents.
The effect of bias current on feedback dynamics is demonstrated in Fig. 7 , where the intensity of the strongest RF peak in the power spectrum is plotted against the bias current. The strongest peak in the power spectrum is located at 0.42 GHz for θ p = 0 • and 0.21 GHz for θ p = 108 • . As shown, dynamics induced by isotropic feedback does not occur until 18 mA, which is 2.9 times the threshold of the solitary QDL, I th,sol . This agrees with previous results that quantum dot lasers are less sensitive to optical feedback than their bulk or quantumwell counterparts [16] [17] [18] [19] [20] [21] [22] . Dynamics triggered by rotated feedback occurs from 11 mA (I = 1.8I th,sol ), a current much lower than the lowest current for isotropic feedback. With the same bias current, the dynamic peak caused by rotated feedback is 11.6 dB to 16.5 dB stronger than that for isotropic feedback. This shows that the QDL is much more sensitive to polarization-rotated optical feedback.
Feedback strength is another important parameter for dynamics caused by optical feedback [8] . In our experiment, feedback strength is adjusted by changing the power reflectivity of the external cavity, R ext , where R ext depends on the reflectance of the non-polarizing beamsplitter, transmittance of the neutral density filter, and reflectance of the end mirror. The intensity of the strongest RF peak in the power spectrum depends on R ext , as depicted in Fig. 8 . While isotropic feedback dynamics is triggered for R ext >24%, polarizationrotated feedback results in dynamics for R ext >17%. For the same value of R ext , the intensity of the peak caused by polarization-rotated feedback is much higher than that caused by isotropic feedback: the intensity difference ranges from 11.1 dB to 14.3 dB. This confirms that the QDL is more sensitive to optical feedback when the polarization of feedback beam is rotated a large angle from the original polarization.
Given that the output beam is not perfectly linearly polarized when subject to feedback of large-angle rotation, polarization dynamics triggered by rotated feedback is investigated by sending the output beam through the linear polarizer (LP). The angle between the axis of the LP and the x-axis, α, is measured counterclockwise from the x-axis to the axis of the LP. As shown in Fig. 3 , the transmitted power reaches maximum for α = 0 or 180 • and minimum for α around 90 • . Fig. 9 illustrates the intensity of the RF peak located at ν ext /2 as a function of α. The weakest RF peaks is obtained around 90 • , which is expected because the output has minimum power around this angle. The strongest dynamics, however, does not occur when the LP is parallel to the x-axis. Instead, local maxima of the RF peak are obtained around 45 • and 135 • , respectively. Note that these two directions are perpendicular to each other.
Interestingly, the RF peak of the polarized beam can be stronger than its counterpart of the total power. Figure 10 compares the power spectra and time series of the total power to those of the polarized light. Figures 10a to 10c are power spectra, and Figs. 10d to 10f are corresponding time series. The intensity of the dominant RF peak is −74.8 dBm for total power (Fig. 10a) , −68.4 dBm for α = 134 • (Fig. 10b) , and −72.7 dBm for α = 44 • (Fig. 10c) . The temporal fluctuations with the largest peak-to-peak amplitudes (Fig. 10e ) correspond to the strongest RF peak (Fig. 10b) . The time series reveal that the fluctuations in Fig. 10e drop down whereas the fluctuations in Fig. 10f burst up. Hence it is plausible to conjecture that the fluctuations in these two polarized lights may be anticorrelated.
To verify this conjecture, polarization-resolved measurements are needed. For this purpose, we introduced a half-wave Fig. 9 . The intensity of the RF peak located at ν ext /2 as a function of α. The experimental parameters are θ p = 108 • , I = 25 mA, R ext = 55.1%, and L is ∼ 32 cm. plate to rotate the incident beam and a polarizing beamsplitter (PBS) to divide the beam into a horizontal component and vertical component (not shown in Fig. 1 ). Note that the incident beam is dominantly polarized along x-axis. When it is rotated an angle α from the x-axis, the light passing through the polarizing beamsplitter will be the projection of the rotated beam in the horizontal direction. Named as x-component, this is equivalent to the light passing through a linear polarizer whose axis makes an angle of α with the x-axis. The corresponding vertical component, named y-component, is reflected off the PBS. The y-component is equivalent to the light passing through the linear polarizer that makes angle of α ± 90 • with the x-axis, where "+" is for α <90 • and "−" for α >90 • . Either component is sent to a fiber coupler that can be connected to a fast detector (New Focus 1554-B-50, 12 GHz), which allows us to measure dynamics of the two components simultaneously.
Polarization resolved power-current curves are illustrated in Fig. 11 , for which the value of α is set at zero. The output beam is linearly polarized along the x-direction in the whole current range for the free-running QDL (Fig. 11a ) and the QDL with isotropic feedback (Fig. 11b) . For θ p = 110 • (Fig. 11c) , a dominant x-polarized power and a weak Fig. 11 . Polarization-resolved power-current curves of (a) the solitary QDL, (b) the QDL subject to isotropic optical feedback, and (c) the QDL subject to rotated feedback of θ p = 110 • . The reflectivity of the external cavity is 55.1%. orthogonal component are obtained, very similar to the numerical result for TM feedback [30] .
Polarization resolved optical spectra are illustrated in Fig. 12a . While the y-component is overall much weaker than the x-component, y-polarized modal powers do not decrease by the same amount. More specifically, y-polarized modes are typically 11 to 14 dB weaker than the corresponding x-polarized modes. Thus, modal polarization states are not the same. Fig. 12b plots y-polarized spectrum versus x-polarized one. A curved relation is obtained. This indicates that the y-polarized modal power is not purely reflection. In other words, a weak y-polarized component is stimulated by the polarization-rotated optical feedback.
The cross correlation function is calculated for time signals whose polarizations are orthogonal to each other. The time series were taken simultaneously. When the time delay is zero, the correlation function has the most negative value. One example is shown in Fig. 13 , where α is 136 • and θ p = 110 • . The time series of the x-and y-polarizations are depicted in Fig. 13a . It is obvious that the two fluctuations are anticorrelated. The correlation function reaches −0.846 when the time delay is zero, which is the minimum value of the function. This confirm the conjecture that the dynamics along Minimum cross correlation between the x-and y-components versus α. The experimental parameters are I = 25 mA, θ p = 110 • , R ext = 55.1%, and L∼ 32 cm. directions of 46 • and 136 • from the x-axis are anticorrelated. The dynamics of the total power is weaker than those in the 136 • -and 46 • -directions because the temporal fluctuations in these two directions cancel each other partially. The correlation function also manifests a damped oscillation as the time series have larger relative time lags (Fig. 13b ). The period of the oscillation is ∼ 5 ns, close to the reciprocal of 0.21 GHz.
The value of the minimum cross correlation is plotted as a function of α in Fig. 14. The graph is approximately symmetric around α = 90 • , since the data in the range of α > 90 • just switches the x-and y-components for α < 90 • . For 34 • < α < 71 • and 125 • < α < 157 • , the correlation is less than −0.8. Comparing this to Fig. 9 , the strongest polarization dynamics occurs in the above regions. This explains why the RF peak of the light transmitting through the linear polarizer can be stronger than the RF peak in a certain range of α. For α of 0 and 90 • , the value of cross correlation is positive but less than 0.18, indicating that the horizontal and vertical components of the total power are almost not correlated. The low correlation is attributed to the weak power and weak dynamics in the y-component. The value of the minimum correlation is not the same for α = 0 and α = 90 • because the time series used for calculation were taken at different instants. Accordingly, the correlation between the x-and y-components may vary slightly with different trials.
For multimode QDLs, it has been shown that modal intensities can oscillate chaotically but obey a highly organized antiphase dynamics leading to a constant total power [26] . One can expect that polarization dynamics of each mode may be different from that of the total power. Without instruments for mode selection, we used polarization-resolved optical spectra to extract some information. Given that polarization of the total power with rotated feedback is still dominantly x-polarized, when the beam is rotated an angle of 46 • or 136 • by the halfwave plate, its power in the x-direction and the y-direction should be essentially the same. Polarization-resolved optical spectra for α of 136 • is depicted in Fig. 15a , where the x-component is equivalent to the optical spectrum when the light transmits the linear polarizer that makes an angle of 136 • with the x-axis, and the y-component corresponds to the transmitted optical spectrum when the linear polarizer is 46 • away from the x-axis. The modal powers in the x-and y-spectra are very similar except the modes around the center wavelength. The optical spectra are zoomed in in Fig. 15b . Several modes in the x-component are 2 to 3 dB stronger than their counterparts in the y-component. In linear scale, the powers of these modes are 1.58 to 2 times the power of their y-counterparts. This shows that modal powers in the x-component and y-component are considerably different for some strongest modes. It is possible that different modal polarizations contribute to the observed anticorrelated polarization dynamics, which results in weaker dynamics in the total power. Relative phase between longitudinal modes is another important factor for dynamics.
IV. DISCUSSION AND CONCLUSION
Previous research has demonstrated that polarizationrotated optical feedback can lead to chaotic fluctuations [14] , [31] [32] [33] and conceal time delay features simultaneously [35] , [36] , which will be useful in applications involving optical chaos. We have studied dynamics of a multimode QDL with polarization-rotated feedback. The P-I curves of the total power and for x-and y-polarizations agree with the results in [30] for DFB lasers, indicating that a weak orthogonal polarization is stimulated in the QDL. Our results show that when the polarization of feedback beam is rotated 100 • to 128 • away from the original polarization, instabilities occur at lower current and weaker feedback strength than those for isotropic feedback. This shows that a QDL is more sensitive to optical feedback when the polarization of feedback beam rotates through a large angle. In addition, the induced dynamics demonstrates stronger and broader RF peaks in power spectra. A large angle between feedback polarization and the x-direction means that feedback has a stronger y-component and in turn induces a weak y-polarization in laser output. The observed dynamics may be related to competition between the x-and y-polarizations for charge carriers. The relation between dynamics and feedback strength in our experiment differs from the observations in a DFB laser, in which stronger optical feedback is needed in order to observe instabilities for polarization-rotated feedback [30] . This difference can be attributed to different active media in the DFB and the QDL. Theoretical analysis has shown that external cavity modes (ECMs) affect feedback sensitivity of QDLs subject to isotropic feedback [21] . Polarization-rotated optical feedback may alter the stability boundary of ECMs and in turn increase feedback sensitivity. Since the stability of QDLs emitting in ES state can be comparable to the quantum-well lasers [23] , [24] , it is plausible to conjecture that polarization-rotated feedback may trigger more complex or chaotic dynamics in a QDL emitting in ES state. However, our laser is in GS emission in the whole current range, so we were unable to check this conjecture. A study on QDLs in ES emission with polarizationrotated feedback may reveal interesting results. Because our QDL operates with many longitudinal modes, modal dynamics will be an important part for obtaining a complete picture of the observed dynamics and is worthy to explore for interested researchers. A study on modal polarization dynamics will help understanding the anticorrelated fluctuations in orthogonally polarized components.
In conclusion, a multimode QDL is more sensitive to polarization-rotated optical feedback than to isotropic feedback. Polarization dynamics can be significantly stronger than the dynamics in the total power, which is caused by anticorrelated fluctuations of orthogonally polarized components. The anticorrelated fluctuations may be related to modal dynamics. This first experimental investigation reveals interesting phenomena and leaves open questions for further study both experimentally and theoretically.
